We report a term infant with gastroschisis who presented with a systemic allergic reaction at a specific time of each day coinciding with infusion from a new preparation of total parenteral nutrition and intravenous lipid emulsion. The source of latex was traced to the rubber stopper of the lipid emulsion. We present this case to highlight the possibility of allergy from this unexpected source in a neonate.
Introduction
The immune system at birth is not adapted for post-natal life in several respects, including poor cell-mediated immunity, inability to produce certain immunoglobulin isotypes, poor inflammatory responses and impaired defenses against intracellular pathogens. However, there appears to be a period in early life during which an infant is particularly susceptible to sensitization. 2 Allergy to natural rubber latex has increasingly become a concern among pediatric patients undergoing surgery in the first year of life 3 and is highly prevalent among patients with spina bifida 4, 5 Evidence of latex sensitization is observed in 48% of patients with meningomyelocele. 6 Latex sensitization accounted for 27% of anaphylactic reactions during anesthesia in a French pediatric center. 7 Very little information is available regarding the prevalence of latex allergy among patients without spina bifida in current neonatology text books. Many products in the neonatal intensive care unit can contain latex such as urinary collection devices, incubators, gloves, pads, drains, ambu bags and other respiratory equipments, disposable syringes with rubber plungers and ports on intravenous tubing 8, 9 Many Children's hospitals (including our unit) have made attempts to become 'latex-safe' by removing all known sources of latex. 10 We report a term infant with gastroschisis who presented with a systemic allergic reaction at a specific time of each day coinciding with infusion from a new preparation of total parenteral nutrition (TPN) and intravenous lipid emulsion. The source of latex was traced to the rubber stopper of the lipid emulsion. To our knowledge, this is the first report of latex allergy in a neonate secondary to a rubber stopper of parenteral nutrient solution.
Case
The patient was a baby girl born at term gestation by spontaneous vaginal delivery with gastroschisis. The intestines looked well perfused and were reduced into the abdominal cavity at the bedside. On day 2, the fascial defect in the abdominal wall was closed without use of latex precautions and a percutaneous intravenous catheter was placed for TPN.
Bilious emesis was noted on day 17 with a dilated loop of bowel on abdominal X-ray with a left shift on blood count. She was started on oxacillin, gentamicin and metronidazole. A new preparation of TPN and the third dose of oxacillin were infused at 1800 h. At 1900 h, red hives were noted on the infant's face, chest, abdomen and legs. An intravenous dose of diphenhydramine (Benadryl) was given. A few minutes later, she was noted to have stridor and periorbital edema. Intravenous dexamethasone and racemic epinephrine nebulization resolved stridor and rash. This reaction was presumed to be secondary to oxacillin. This antibiotic was discontinued and she was started on vancomycin.
The next day, she developed similar erythematous rash at 1930 h (1-2 h after an infusion of new preparation of TPN and second dose of vancomycin administered over 45 min). Vancomycin was discontinued for suspected 'red man' reaction. The following day, she again developed hives at 1915 h and received intravenous diphenhydramine. It was noted that allergic reaction occurred within 1-2 h of starting new TPN with a new set of intravenous tubing. After discussing with the pharmacist, it was discovered that the intravenous lipid emulsion (Liposyn III (20%), Hospira Inc., Lake Forest, IL, USA) has a latex stopper and latex allergy was suspected. On the following day, allergy/immunology consult was obtained and Liposyn was discontinued and parenteral nutrition tubing was changed. No further allergic reactions were noted. Four days later, Liposyn was restarted by drawing the lipid emulsion into a syringe and avoiding going through the latex stopper. The baby did not have any further allergic reactions during her hospital stay. On specific enquiry, patient's mother disclosed that she is allergic to latex. A radio-allergo sorbent test (RAST) for latex from the baby was negative.
Her upper gastrointestinal contrast study showed evidence of small bowel obstruction. She underwent exploratory laparotomy with lysis of adhesions, small bowel resection and primary end-toend anastomosis. She slowly started tolerating maternal breast milk and was discharged home at 54 days of life.
Discussion
Latex comes from a milky sap in tropical rubber trees (Hevea brasiliensis). 11 The protein in latex can cause an allergic reaction in persons with significant cumulative latex exposure, such as those undergoing repeated surgeries, especially if they undergo surgeries early in life. 3 Latex allergy can be mild or severe with angioedema, stridor and shock. It may even cause death. 12, 13 The patient described in this case report underwent an abdominal surgery early in life without latex precautions. She was also exposed to latex through TPN. A positive maternal history of latex allergy was obtained only after similar allergy was diagnosed in the infant. Similar strong family history was observed among latex-sensitive infants without any surgical intervention in Japan. 14 The etiology of allergic reaction was not clear for the first couple of days in our patient and was wrongly suspected to be antibiotic related. However, the precise timing of onset of allergic symptoms led us to suspect TPN as the source of allergen. The bags and tubing used for TPN (Baxter, Deerfield, IL, USA) were noted to be latex-free. However, intravenous lipid emulsion was noted to have a rubber stopper. We suspected that latex particles were contaminating the lipid emulsion while being drawn through the rubber stopper. Patient's symptoms disappeared when the lipid emulsion was drawn into a syringe without traversing the rubber stopper. Neither the package insert of Liposyn III nor the product's website (http://www.hospira.com/Products/liposyn.aspx, accessed on 28 January 2007) provided any caution that the stoppers were made of latex and that exposure to latex was possible through the use of this product. Hypersensitivity reactions to lipid emulsions have been described in adults. Some of these reactions are secondary to the presence of long-chain fatty acids derived from soybean 15 or rare contamination of lipid emulsion by soybean or egg protein. 16 Unlike reactions to latex, these reactions persist irrespective of how lipid emulsions are withdrawn and administered.
Latex is widely used in the manufacturing of packaging for pharmaceuticals and medical products because of its excellent elasticity and durability. 17 Medical devices containing natural rubber latex state a cautionary warning. However, this rule has largely remained a requirement focused on dipper rubber products (such as gloves and condoms), which have been shown to contain higher levels of releasable allergenic proteins that the dry, molded, natural rubber used in the packaging of medical devices. Questions have remained as to whether the dry natural rubber used in pharmaceutical vial closures release allergenic proteins, thereby creating an allergen exposure risk for latex-allergic patients. The current hospital practice by some pharmacy staff is to remove the vial closure before withdrawing the medication. By 'popping the top', pharmacists avoid puncturing the latex stopper and can withdraw medications into a glass or a latex-free plastic syringe for administration to a known latex-allergic patient. 17 The practical consequences of this approach involve the technical difficulties of removing some closures and using an open system that increases the potential for microbial contamination. 18 However, there are no published reports that clearly demonstrate a hypersensitivity reaction by administering a medication from a vial containing a latex enclosure. 17 Primeau et al. 19 conducted skin testing with solution stored in vials with either natural rubber or synthetic closures. The vials were either not punctured or punctured 40 times with a 21-G needle 12-24 h before testing. None of the normal subjects (non latex-allergic) showed any skin reaction to the test. Only 2/12 of latex-allergic patients reacted to testing from vials with rubber closures without puncture. However, 5/12 of latexallergic patients reacted to testing from vials with rubber closure punctured. 19 These results suggest that puncturing the rubber stopper increases the risk of allergy in latex-sensitive individuals. It is important to remember that the risk is not eliminated by avoiding puncturing of the rubber closure as latex allergen may leach from the closure into the medication during shipping or storage. 17 A negative RAST to latex in our patient does not rule out latex allergy. These latex-specific IgE tests have low sensitivity with a false-negative rate of at least 20%. 12 Even in surgical pediatric patients with severe latex allergy, 2/35 of patients demonstrated negative in vitro tests for latex-specific IgE antibodies. 20 We decided not to proceed with more specific testing such as skin prick testing as the patient's symptoms improved with avoidance of exposure and also because of the risk of anaphylaxis with skin prick testing.
A series of allergic reactions (including deaths) from a latex tip for barium enemas resulted in withdrawal of this product in the United States. 21 Similarly, alternative non-latex synthetic stoppers should be considered for medical packaging. We have been recently informed that Hospira is switching over to Liposyn with non-latex stoppers effective from March 2007.
To conclude, we report a case of latex allergy in a term neonate with gastroschisis following exposure to latex following exposure to a lipid emulsion solution with a rubber stopper. We present this case to highlight the possibility of allergy from such a source (despite lack of mention about this possibility in the package insert) and also the benefit of discussion with family members and other health care professionals such as nurses and pharmacists in detecting the source of an allergen. Routinely asking about allergies in all patients and family members, a practice that was not employed in the patient presented except as an afterthought, should be considered in the neonatal intensive care unit.
